Aneurysmal and occlusive atherosclerosis of the human abdominal aorta.
The purpose of this study was to assess atherosclerotic plaque deposition and aortic wall responses in the abdominal aorta in relation to the development of aneurysmal and occlusive disease in the infrarenal aorta. Morphologic differences at five standardized locations in the infrarenal aorta in 67 pressure perfusion-fixed male cadaver aortas (aged, 41-98 years; mean, 66 years) were studied and compared with the supraceliac segment. Quantitative computer-assisted morphometry of histologic sections included measurement of plaque area, lumen area, lumen diameter, media thickness, number of medial elastic lamellae, and the area encompassed by the internal elastic lamina that best represents the artery size of each segment. The ratio of the supraceliac segment to the midabdominal segment (normally greater than 1.3) was used to define three groups: Group I (normal): ratio greater than or equal to 1.30 (n = 31); Group II (intermediate): ratio greater than or equal to 1.20 but less than 1.30 (n = 20); and Group III: ratio less than 1.20 (n = 16), which represented dilated midabdominal aortas. There was no significant difference in age among the groups. Group I had minimal intimal plaque and little gross evidence of atherosclerosis. Group II had increased intimal plaque compared with Group I (P <.01) and gross evidence of atherosclerosis, which was maximally localized in the distal aorta; there was no aortic enlargement or thinning of the media underneath the plaque. Group III had more intimal plaque than Group I (P <.01) and Group II (P <.01) and was associated with localized aortic enlargement and media thinning compared with Group I (P <.05) and Group II (P <.01). Increasing intimal plaque in Group III correlated with an increase in lumen diameter (r = 0.61, P <.05), but this relationship was not significant in Group I and Group II. The aortic media in Group III had a reduced number of medial elastic lamellae, was reduced in thickness, and was more exposed to increased wall stress than the aortas in Groups I and II. These results suggest that there may be different local responses to atherosclerosis in the abdominal aorta in human beings. Plaque deposition associated with localized dilation, thinning of the media, and loss of medial elastic lamellae may predispose that segment of aorta to subsequent aneurysm formation. Plaque deposits without media thinning, without loss of elastic lamellae, and without artery wall dilation may predispose the aorta, in the event of continuing plaque accumulation, to the development of lumen stenosis.